INTRODUCTION
The dynamic response of a 80 nm x 400 nm x 25 nm Co element with and without polycrystalline grains is calculated. In polycrystalline thin film elements the nucleation of reversed domains occurs randomly at grain boundaries and sharp edges. The numerical method combines a finite element scheme for space discretization with an advanced time integration scheme for the LLG equation. The use of appropriate preconditioners for the linear equations considerably reduces the computation time. Magnetic nano-elements have important applications as magnetic field sensors and might be used in future discrete storage media.
Surface irregularities and grain structure drastically changes the reversal mechanism of thin film elements.
Applications require: 
Hysteresis properties
Surface roughness leads to a reduction of the coercive field of about 20%.
Grain boundaries hinder vortex motion. Thus the granular element has the largest coercive field.
Switching dynamics
A reverse field of 100 kA/m is applied to the remanent state (Gilbert damping constant α = 0.1).
Fast switching occurs in the polycrystalline sample with random anisotropy.
